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This invention relates to halogenated hydroxy
. polyalkylated cyclic sulfones. More particularly,

the invention pertains to polyalkylsulfolanyl and

polyalkylsulfolenyl halohydrins. A particularly
valuable group of compounds comprises the 2,4-
dialkylsulfolanyl halohydrins and the 2,4- dxalkyl-
sulfolenyl halchydrins,

The term “sulfolane” refers to the compound

having a nucleus consisting of four saturated-

carbon atoms and one sulfur atom, the sulfur
atom being linked fo two oxygen atoms and com-
prising a sulfonyl group, and the free bonds of
the nuclear carbon atoms heing directly attached
to hydrogen atoms. The derivative expression
“sulfolanyl” refers to compounds derived from
sulfolane by replacing one or more of the hydro-
gen atoms linked to the nuclear carbon atoms
with an equivalent number of other groups or
radicals. The term “sulfolene” also refers to
compounds having a nucleus made up of four
carbon atoms and a sulfonyl group, with the free
bonds of the nuclear carbon atoms being directly
attached to hyvdrogen atoms, but here a double
bond exists between two of the carbon atoms

in the nucleus, the position of said double bond -

being indicated when naming each particular
compound. The term “sulfolenyl” is derived
from “sulfolene” and refers to those compounds
wherein one or more of the hydrogen atoms at-
tached to the sulfolene nuclear carbon atoms
are replaced by a corresponding number of other
groups or radicals.

The halogenated hydroxy compounds of the
invention contain a five-membered heterocyclic
nucleus consisting of four nuclear carbon atoms
and a sulfonyl radical and having at least two
alkyl radicals directly attached to one or more
of the nuclear carbon atoms, having at least one
of the nuclear carbon atoms directly attached to
a halogen atom and having at least one of the
nuclear carbon atoms directly attached to the
hydroxy radiecal.

The novel halogenated hydroxy polyalkylsul-
folanyl compounds contain a five-membered
heterocyclic ring consisting of four saturated
nuclear carbon atoms and one sulfonyl. radical,
having at least two alkyl radicals directly at-
tached to one or more of the nuclear carbon
atoms, wherein at least one of the nuclear car-
bhon atoms is directly attached to a halogen atom
and at least one of the nuclear carbon atoms is
directly attached to the hydroxy radical, the
remaining free bonds of the nuclear carbon atoms
being directly attached to members of the group
consisting of the hydrogen atom and the organic

10.
" wherein at least one of the R’s isa ha,logen a,tom

(CL 260—329)

radicals. The polyalkylsulfolanyl halogenated
hydroxy compounds may be represented by the
formula - .

R-é——é—m

at least one of the R’s is a hydroxy radical, at
least two of the R’s are alkyl radicals, and the
remaining R’s are members of the group consist-

. ing of the hydrogen atom, the hydrocarbon rad-

icals and the substituted hydrocarbon radicals..

The halogenated hydroxy polyalkylsulfoleny!”
compounds of the invention contain a five-mem-
bered heterocyclic ring consisting of four nuclear

. carbon atoms and s sulfonyl radical and having

" a double bond between two vicinal nuclear carbon
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“atoms, wherein at least two alkyl groups are

directly attached to one or more of the nuclear
carbon atoms, and wherein at least one of the
nuclear carbon atoms is directly attached to a
halogen atom and at least one of the nuclesr

carbon atoms is directly attached to the hydroxy
radical. The halogenated hydroxy volyalkylsul- -
folenyl compounds may be represented by the

formulae
. R

R-—-Cz====(0—R S .
R R—C——C~-FR
R/ \ / \R and R— J—R

/ X . R/ \s/

o” Yo o Z X
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wherein at least one of the R’s is.a halogen
atom, at least one of the R’s is the hydroxy rad-
ical, at least two of the R’s are alkyl radicals,.
and the remaining R’s are members of the group
consisting of the hydrogen atom, the hydrocar-
bon radicals -and the substltuted hydrocarbon
radicals.

A valuable group of cyclic sulfonie halohydrins
of the invention comprises those compounds con-
taining a five~-membered heterocyclic ring con-
sisting of four nuclear carbon atoms and a sul-
fonyl radical and having two alkyl radicals
directly attached to two different nuclear carbon
atoms, preferably - in the 2-..and 4- pos1t1ons
wherein one of two vicinal nuclear carbon.atoms
is directly attached to a halogen atom and the
other is directly attached to a hydroxy radical,
the remalmng free bonds of the nuclear carbon,
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atoms being directly attached to hydrogen atoms.

The alkyl radicals which are directly attached
to the cyclic sulfone nucleus are preferably
lower alkyl radicals containing not more than
four carbon atoms, i, e. the methyl, ethyl, propyl,
isopropyl, n-butyl, sec-butyl and tért-butyl rad-
icals. However, useful compounds are also formed
wherein alkyl radicals containing more than four’
carbon atoms are directly attached to-the cyclic
sulfone nucleus. Examples of the higher "alkyl. T
radicals are amyl, hexyl, isoamyl, 2-methylamyl,
heptyl, octyl, stearyl and the like. : )

The halogen atoms which may-be' diréctly at-
tached to one or more of the’nuclear carbon
atoms of the cyeclic suifone nucleus may be any
halogen atoms, but are preferably: chiorine, bro-
mine or iodine atoms, and more preferably chlo--
rine atoms. The polyalkylsulfolanyl and .poly-
alkylsulfolenyl chlorohydrins are of " especial
value. ) ‘ .

The" ofganic radicals which may be directly-
attached to the nuclear carbon atoms are mono-
valent radicals which are preferably hydrocarbon’
or substituted hydrocarbon radicals which may
be cyclic or acyclic, saturated, unsaturated or
aromatic, such as the alkyl, alkenyl, aryl, alkaryl,
alkenaryl, aralkyl, aralkenyl, cycloalkyl, cyclo-
alkenyl and heterocyclic radicals.

The substituted hydrocarbon radicals are prei-
erably those wherein one or more hydrogen at-
oms-of  a hydrocarbon radical have been re-
placed by an inorganic radical such as ammo-
nium,’ sulfate, sulfite, nitrate, nitrite and halo-
gen. A preferred group of substituted hydrocar-
bon radicals comprises the ha-logen-substituted
radicals such as chloromethyl, dichloromethyl,
a-chlorobutyl, chloroallyl, ‘bromoallyl, dichloro-
phenyl, pentachlorophenyl, ‘bromocyclohexyl,
chlorocyclohexenyl and the like and their homo-
iogues and analogues. The organic radicals
which R may represent also include the hetero-
cyclic radicals such as the furfuryl, tetrahydro-
furfuryl, thiophenyl, sulfolanyl, sulfolenyl and
pyridiny! radicals and the like and their homo-
logues and analogues. 45

_When R represents an organic radical . it "is-
preferably a hydrocarbon radieal. Suitable hy-
drocarbon radicals are methyl, ethyl, propyl, iso-
propyl; butyl, sec-~butyl, tert-butyl, amyl, hexyl,
cyclohexyl, cyclohexenyl, 3,5,5-trimethyl-2-cyclo-
hexenyl, 3,5,5-trimethyl -3 - cyclchexenyl, 3,3,5-
trimethylcyclohexyl, vinyl, isopropenyl, allyl,
methallyl, crotyl, tiglyl, cinnamyl, phenyl; benzyl
cresyl, xylyl, styryl, naphthyl, cyclopentadienyl,
propargyl, and the like and their homologues.
The hydrocarbon radicals which may be directly
attached to nuclear carbon atoms are preferably
of “saturated character, i. e. not readily hydro-
genatable, such as the -alkyl, cycloalkyl, aryl,
aralkyl and alkaryl radicals, and are more pref-
erably alkyl radicals. Examples of the saturated
hydrocarbon radicals include methyl, ethyl, pro--
pyl; ‘isopropyl, butyl, isobutyl, sec-butyl, tert-bu-
tyl,. cyclohexyl, cyclopropyl, 3,3,5-trimethyleyclos
hexyl, phenyl, xylyl, benzyl and cresyl.

Polyalkylsulfolanyl monohsalohydrins having
the halogen atom and the hydroxy radical on
the vicinal carbon atoms in the 3- and 4-posi-
tiohs and having an alkyl group on each of the
carbon atoms in the 2- and 4-positions of the-
sulfolane  ring, Dpossess - unexpectedly valuable
properties which make them of particular use in
various industrial applications. An example of a
particularly valuable 2,4-dialkylsulfolanyl mono--
halohydrin is: 2,4-dimethyl-3-chloro-4-sulfolanol.
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The numbering system of the sulfolane or sul-
folene ring is indicated below:

3C Cy

2 ; 5
s

This is in accordance with the accepted system
of numbering as exemplified by the compounds
of- this type-of ring structure given on page 44
of Patterson and Capell, The Ring Index, Rein-
hold Publishing Corp., New York, 1940; Am.
Chem: Soc. Monograph No. §4. The system may
bé exemplified by the compound having the struc-
ture: :

CHj
HO~C~——CH—Cl
H;C H—CH:
Z N
0. o]

which is ‘termed 2 4-dimethyl-3-chloro-4-sulfola-
nol., The’compound having the structure:-

CH;
HO’—(‘) c—ot
G —CH—CH; -
s -
o No

is . termed. 2-ethyl-4-methyl-3-chloro-2-sulfolen-
4-0l.

Halohydrins of the type of 3-chloro-4-sulfola-
nol are disclosed in the prior art. In these com-
pounds, the sulfolane nucleus has no more than
one-alkyl radical directly attached to any of the
auclear carhon atoms, Novel compounds have
now bheen prepared wherein the sulfolane or sul-
folene nucleus has at least twe alkyl radicals di-
rectly attached to one or more nuclear carbon
atoms. . Surprisingly, it has been found that the
polyalkylated cyciic sulfone halohydrins of the -
invention, and particularly the 24-dialkylsulfo-
lanyl monohalohydrins and the 2,4-dialkylsul-
folenyl monohalohydrins, possess properties and
characteristics which make fhem markedly su-
perior to eyclic sulfone halohydrins containing no
alkyl substituents or only one alkyl substituent
on the heterocyclic nucleus for many purposss
and uses. Thé marked advantages could not be
foreseen, and they.are of such a nature as to
make the compounds of the invention particu-
larly useful in various applications. o

_The polyalkylsulfolanyl and polyalkylsuifolenyl
haloliydrins of the invention-may be prepared by’
any.suitable method. A particulaily. ¢onvenient
method for the preparation of a polyalkylsulfo-
1anyl monohalohydrins comprises reacting a poly-.
alkyisulfolene such as a 24-dialkyl-3-sulfoléne
with & hypohalous acid such as hypochlorous
acid, or with the halogen in the presence of wa-,
ter,’ for example chlorine water.. If_ desired, a
suitable organic solvent may be used which is
stbstantially inert to the reactants and/or prod-
ucts under the conditions of the reaction, and it
should bé present in-amounts sufficient to bring
about solution of at least portions of the reaci-
ants and/or products but not encugh to -cause
excéssive dilution or in any othler way to inter-
fere with thé reaction” The temiperature should:
bé ‘maintained bélow that temperature at’ which”
substantial decomposition of the refiétants’and/or’
products results.” Generally, a temperature he¥
tween abotit-25° C.-and about 125° C. is suitable,”
althicugh -higher 07 lowsl temperatures may be’

‘ used inisome cages if desired; -
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When a polyalkyl-2-sulfolene havihg the double
bond between two nuclear carbon atoms one of
which is directly attached to the sulfonyl radical,
is reacted with the halogen in the presence of
water or with the hypohalous acid, a polyalkyl-
sulfonanyl monohalohydrin having the halogen
atom and the hydroxy group on the carbon atoms
in the 2~ and 3-positions is produced. When
the halogen and water or the hypohalous acid is
reacted with a polyaikyl-3-sulfolene, i. e. a sulfo-
lene having the double bond between two nuclear
carbon atoms each of which is once removed
from the sulfonyl radical, there is formed a poly-
alkylsulfolanyl monohalohydrin having the halo-
gen atom and the hydroxy group on the carbon
atoms in the 3- and 4-positions; for example a
2,4.dialkyl-3-sulfolene reacted with ehlorine wa-
ter produces a 2,4-dialkyl-3-chloro-4-sulfolanol.

The polyalkylsulfolene which is to be halohy~
drinated is prepared by reacting the correspond-
ing conjugated diene of at least six carbon atoms
with sulfur dioxide.

A polyalkylsulfolenyl halohydrin may be pro-
duced by reacting sulfur dioxide with the appro-
priate conjugated diolefinic compound of at least
six carbon atoms having one of the unsaturated
carbon atoms linked to a halogen atom and hav-
ing another unsaturated carbon atom linked to
a hydroxy radical. A polyalkylsulfolenyl halohy-
drin may also be prepared by reacting the cor-
responding polyalkylsulfoldiene with a halogen in
the presence of water or with a hypohalous acid;
for example 2,4-dimethyl-3-chloro-4-sulfolene-2-
ol may be prepared by reacting 24-dimethyl-
sulfoldiene with chlorine in the presence of water.

A halogenated hydroxy polyalkylsulfolane such
as a 2,4-dialkyl-sulfolane having two halogen
atoms and two hydroxy radicals directly attached
to nuclear carbon atoms of the sulfolane nucleus,
may be prepared by reacting the corresponding
polyalkylsulfolenyl monohalohydrin with halogen
in the presence of water.

The novel halogenated hydroxy polyalkylsulfo-
lanes and polyalkylsulfolenes of the invention
find utility in a large variety of industries. For
example, the halohydrins may be used as insecti-
cides, fungicides and parasiticides or as ingredi-
ents of insecticidal, fungicidal and parasiticidal
compositions, and as ingredients for use in the
manufacture of varnishes, polishes, and the like,
Also, these novel compounds may be employed
as antioxidants, peurpoint depressants, extract-
ing agents, ingredients in cosmetics, as base ma-
terials and fixing agents in the preparation of
perfumes, as softening agents for the leather in-
dustry and as selective solvents in extractive dis-
tillation processes. The polyalkylated cyclic sul-
fone halohydrins are of use in the preparation
of natural or synthetic rubbers, resins, plastics,
etc., and they are of value in the resin and lac-
quer industry as solvents and plasticizers for the
manufacture of dopes, fabric coatings, sprays and
moulding compositions. Moreover, the polyalkyl-
sulfelanyl and polyalkylsulfolenyl halohydrins
may be further reacted to produce valuable sub-
stances to be used as addition agents in lubri-
cating oils, greases, and as detergents, as well as
for a variety of other purposes. )

The polyalkylsulfolanyl monohalohydrins and
more particularly the 2,4-dialkylsulfolanyl mono-
chlorchydrins such as 2,4-dimethyl-3-chloro-4-
sulfolanol, are of outstanding value as intermedi-
ates in the production of solvents and plasticizers
particularly for treating synthetic rubbers to en-
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hance their value for use in the manufacture of
tires.
The following examples serve to illustrate the
invention.
Example I .

Into & solution of about 30 parts by weight of
2,4-dimethyl-3-sulfolene in approximately 800
parts by weight of water, gbout 18 parts by weight
of chlorine was bubbled, with stirring and main-
taining the temperature at about 40° C. to about
50° C. When addition was complete, the reaction
mixture was evaporated by warming under re-
duced pressure and subsequently distilled to ob-
tain the product boiling at 160° C. to 163° C. at
2 mm. The 24-dimethyl-3-chloro-4-sulfolanol
which was recovered has a melting point of 110.5°
C. to 111.5° C., may be recrystailized from ether
and is soluble in watet.

Example II

Approximately 18 parts by weight of chlorine
are slowly bubbled into a solution of about 36
parts by weight of 24-diethyl-3-sulfolene in
about 800 parts by weight of water while main-
taining the temperature at about 85° C. to about.
90° C. The 2,4-diethyl-3-chloro-4-sulfolanol is
recovered by evaporating the reaction mixture
and distilling.

Example 111

2,4~dimethyl-3-bromo-4-sulfolanol is produced
by reacting 2 4-dimethyl-3-sulfolene with bromine
in the presence of water according to the pro-
cedure described in Example 1.

Example IV

Following the procedure described in Example
I, 2,5-dimethyl-3-sulfolene is reacted with chlo-
rine in the presence of water to obtain 2,5-di-
methyl-3-chloro-4-sulfolanol.

Example V

2,4-dimethyl-2-sulfolene is reacted with chlo-
rine in the presence of water according to the
procedure described in Example I to form 2,4
dimethyl-3-chloro-2-sufolanol. )

Pollowing the general procedures outlined
above, the following novel compounds are also
brepared: 2,4 - diisopropyl-3-chloro-4-sulfolanol,
2,4-dibutyl-3-chloro-4-sulfolanol, 2,4,5-trimethyl-
3-chloro - 4 - sulfolanol, 2,4 - dimethyl-5-ethyl-3-
bromo - 4 - sulfolanol, 2 - ethyl - 4,5 - dimethyl-3-
chloro-4-sulfolanol, 2,4,5-tripropyl - 3 - chloro-4-
sulfoanol, 2,4,5,5-tetramethyl - 3 - chloro - 4 - sul-
folanol, 2,4,5,5 - tetraethyl-3-bromo-4-sulfolanol,
2,4-diethyl-3-bromo-4-sulfolanol, 2,4-dimethyl-3-
bromo-2-sulfolanol, 2,4-diethyl - 3 - chloro-2-sul-
folanol, 2,4-diisopropyl-3-chloro-2-sulfolanol and
24,5 - trimethyl - 3 - chloro-2-sulfolanol. Other
polyalkylated cylic sulfone halohydrins which may
be prepared are 2,5-diethyl-3-bromo-4-sulfolanol,
2,5 - dimethyl-3-chloro - 2 - sulfolanol, 2,5,5 - tri-
methyl-3-chloro - 4 - sulfolanol, 2,5,5-triethyl-3-
bromo-2-sulfolanol, 2,4-dimethyl-3-chloro-4-sul-
folene-2-o0l and 2,5-dimethyl - 3 - chloro - 4 - sul-
folene-2-o0l.
We claim as our invention:

1. The compound having the structural formula

Cl CH;

HO—$—om
H Hs
Céa \S/
Z X
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2. 'The ¢bmpound having the structural formula

cl  CH;
o b
OH—'é 'éH;
’Oﬁs 8
0./ §0
. 8. A compound having the structural formula
Cl R
CHO—=CRy
Ry— CHs
%S\
00 o
wherein the R’s.are alkyl radieals, one.of the Ri’s

is & hydroxy radical and the ¢thet of the Ry's is &

‘hydrogen-atom. o »
-RUPERT C. MORRIS,
JOHN L. VAN WINKLE.
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